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Details 



1. Title of Invention 

Manufacturing Method of Electric Field Luminescence Device 

2. Area of Claims 

Electric field luminescence device manufacturing method which is characterized by the 
fact that 

- required pattern is printed on ceramic substrate with paste of fine precious metal 
powder, 

- part of this pattern is sintered in order to form electrode underneath and transparent 
electrode terminal, 

- layers of conductive paste, fluorescent paste were painted in order, then 

- transparent upper electrode is formed on top of this, then finally / 

- paste of glass powder is formed as protective glass layer. 

3. Detail Explanation of Invention 

This invention is related to manufacturing method of electric field luminescence device. 

Figures 1 and 2 show electric field luminescence device manufactured by conventional 
method. (1) is lower electrode, usually made of steel plate. Surface of lower 
electrode (1) is covered with white conductive porcelain layer, and fluorescent porcelain 
layer (3) is formed over this. (4) is transparent upper electrode and it is formed in 
required pattern (numerical display using 7 segment in this example) over fluorescent 
porcelain layer (3). (5) is protective glass layer and is formed as outermost layer. (6) 
is terminal for lower electrode (1). 
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There are problems associated with manufacturing of such electric field luminescence 
device: 

It is necessary to pre-treat lower electrode (1) by de-oiling, washing acid and nickel 
plating because porcelain finish is required. Also, transparent upper electrode (4) is 
usually formed by spraying such substance as Sn0 2 or InO[?] Over hot fluorescent 
porcelain layer heated abut 500°C. In order to obtain required pattern, heat resistant 
and acid resistant mask is necessary and there is a fear of mask displacement. Further, 
terminal (6) is not covered with protective glass (5), 

Device shown in figures 3 and 4 have been known as device where above mentioned 
problems are solved. ( 1 1 ) is ceramic plate. On top of this, metal plate with required 
pattern is placed as lower electrode (20). On ceramic plate (10) is equipped with 
terminal (20) of transparent upper electrode (60). (30) is white conductive porcelain 
layer, (40) is sintered precious metal body attached to terminal (20) and this connects 
terminal (20) and transparent upper electrode (60). (50) is fluorescent porcelain layer 
formed on white conductive porcelain layer (30). Transparent upper electrode (60) 
covers fluorescent porcelain layer (50) and sintered precious metal body (40). 
Protective glass layer (70) covers over whole assembly. 

There are problems associated with manufacturing such electric field luminescence 
device as follows: 

It is difficult to adhere ceramic plate (10) to metal plate of lower electrode (20). 
Reducing reaction process is necessary because electrode terminal is oxidized when 
transparent upper electrode (60) is formed. Also, it is necessary to add a process to 
make sintered precious metal body (40) in order to prevent malfunction of connecting 
terminal (20) due to oxidation which takes place when transparent upper electrode (60) 
is formed. Therefore, at each manufacturing stage, it is impossible to form each layer 
by printing. 

This invention's objective is to solve such problems described above. Figures 4 and 5 
show one example of electric field luminescence device manufactured according to this 
invention. 

(100) is ceramic substrate. On this surface, required pattern is screen printed using 
metal powder paste. This is sintered to form lower electrode (200). It connection 
terminal (200) is also formed at the same time by the same method. (300) is white 
conductive porcelain layer which is formed by screen printed with paste of mixture of 
titanium oxide and glass of the same melting point mixed at 4L6 proportion. It is 
sintered. (400) is fluorescent porcelain layer made of pasted of 3:7 mixture of 
fluorescent powder and glass powder, screen printed and sintered. (500) is transparent 
upper electrode. It is formed by spraying solution onto layers described above heated 
to about 500oC. The solution is prepared by dissolving a 100:0.5 mixture of SnCl 2 and 
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SbCl 4 in alcohol. (600) is protective glass layer formed by screen printing low melting 
point glass paste and sintering ti. 

In this invention, lower electrode and its terminal for transparent electrode are formed 
by painting required pattern with paste of fine powder of precious metal on ceramic 
substrate. Therefore, it is easy to make lower electrode with required pattern and 
transparent electrode terminal becomes simple. Also, forming transparent electrode is 
easy and after treatment is not necessary. Further, conductive body, fluorescent body 
and protective glass are formed by painting paste, it is extremely simple to form each 
layer by printing. 

4. Brief Explanation of Figures 

Figures 1 and 3 are plan views of electric field luminescence device manufactured by 
conventional method. Figures 2 and 4 are cross sectional views of the same. Fig. 5 is 
plan view of electric field luminescence device of this invention. Fig. 6 is cross 
sectional view of the same. 

(100)... ceramic substrate 

(200) . . . lower electrode 

(200')... terminal 

(300) . . . white conductive porcelain layer 

(400) . . . fluorescent porcelain layer 

(500) . . . transparent upper electrode 

(600) . . . protective glass layer 

5, Additional Inventors 

Toma, Katsumi, Nippon Victor 
Soma, Tomoichi, Nippon Victor 
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